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DEVICE AND METHOD OF VIDEO restrict an upper limit of an amount of processing in each 
DECODING WITH FIRST AND SECOND block , a maximum value of an amount of codes generated in 

DECODING CODE each block is defined ( more specifically , 3200 bits ) . When 
the above normal encoding process is performed , a code 

CROSS - REFERENCE TO RELATED 5 string including an amount of code larger than the maximum 
APPLICATIONS value of the amount of generated codes may be generated 

depending on the quality of an input image or conditions of 
This is a continuation application of International Appli a quantization process . For this reason , a special encoding 

cation No. PCT / JP2012 / 001666 , with an international filing mode called an IPCM is used to make it possible to suppress 
date of Mar. 9 , 2012 , which claims priority of Japanese 10 the amount of code of the code string to be smaller than the 
Patent Application No .: 2011-051484 filed on Mar. 9 , 2011 , maximum value . 
the content of which is incorporated herein by reference . The IPCM is different from a normal encoding mode , and 

is a mode in which pixel values of an input image are 
BACKGROUND directly described as a bit string in a code string without 

15 performing generation , orthogonal transformation / quantiza 
1. Technical Field tion of a differential image by intra / inter prediction . In use 
The present disclosure relates to a video image decoding of the mode , for example , when the format of an input image 

device and a video image decoding method that each decode is YUV4 : 2 : 0 in which each pixel has 8 bits , a block of a 
encoded code strings . luminance component has 16x16 pixels , and each block of 

2. Related Art 20 two color - difference components has 8x8 pixels . For this 
In recent years , with development of multimedia appli reason , the total number of bites is 384 bytes , and the 

cations , it has been popularized that information of all kinds number of bits of the input image including information 
of media such as images , sounds , and texts are uniformly required for a header can be suppressed in an amount equal 
handled . Since a digitized image has huge volumes of data , to or smaller than 3200 bits , i.e. , the maximum value 
an image information compression technique is indispens- 25 described above . 
able to accumulate and transmit the image . On the other 
hand , to mutually operate compressed image data , standard SUMMARY 
ization of compression techniques is also important . For 
example , as standards of measure of image compression In a large number of video image encoding / decoding 
techniques , H.261 , H.263 , and H.264 of ITU - T ( telecom- 30 devices , an encoding / decoding process is achieved by an 
munication standardization sector in International Telecom integrated circuit called an LSI . Such an encoding / decoding 
munication Union ) , MPEG - 1 , MPEG - 3 , MPEG - 4 , and device employs a configuration that enables a parallel opera 
MPEG - 4AVC of ISO / IEC ( International Organization for tion called a pipeline be performed to increase a process 
Standardization ) , and the like are given . At present , a ing speed . More specifically , before a process of one block 
standardization action for a next - generation screen encoding 35 is completed , a process of the next block is started to cause 
scheme obtained by the collaboration between ITU - T and the processes to simultaneously proceed . 
ISO / IEC and called HEVC has been advanced . FIG . 14 ( a ) shows an example of a pipeline in encoding . 

In such encoding of a video image , each picture to be To a block 1 , processes including pixel loading , mode 
encoded is divided into encoding unit blocks , and redun determination ( determination whether a mode is set to an 
dancies in time and spatial directions are reduced in units of 40 inter prediction mode or an intra prediction mode ) , inter / 
blocks to compress an amount of information . In inter intra prediction , transformation / quantization , and variable 
predictive encoding to reduce a time redundancy , detection length - coding are sequentially applied , and the same pro 
of motion and formation of a predictive image are performed cesses as described above are also applied to a block 2. At 
in units of blocks with reference to a forward or a backward this time , the block 2 starts the process immediately after 
picture to obtain a differential image between the obtained 45 pixel loading of the block 1 is completed to perform pro 
predictive image and an input image of a block to be cesses in parallel to each other while process timings are 
encoded . In intra predictive encoding to reduce a spatial delayed every step . In the encoding / decoding process of 
redundancy , a predictive image is generated from pixel H.264 or HEVC , since processes are executed with refer 
information of peripheral encoded blocks to obtain a differ ence to information of blocks that encoded / decoded in the 
ential image between the obtained predictive image and an 50 past , processes to the block 2 is need to be executed with 
input image of a block to be encoded . In addition , orthogonal reference to process prediction information , pixel informa 
transformation such as discrete cosine transformation and tion , encoding information , and the like that are fixed in the 
quantization are performed to the obtained differential block 1 as shown in the drawing . 
image , and a code string is generated by using variable However , it cannot be determined whether the amount of 
length - coding to compress an amount of information . 55 code generated in each block is suppressed in an amount 

In decoding , the code string generated by the encoding equal to or smaller than the maximum value by an amount 
process is analyzed to obtain prediction information and of code is examined upon completion of the variable - length 
residual coefficient information , inter predictive decoding coding . For this reason , if it is determined that the amount 
and intra predictive decoding are performed by using the of code exceeds the maximum value , at this time , the mode 
prediction information to generate a predictive image , 60 must be switched to the IPCM to generate a code string 
inverse quantization and inverse orthogonal transformation again . 
are performed to the residual coefficient information to FIG . 14 ( 6 ) shows an example of a pipeline obtained when 
generate a differential image , and the obtained predictive switching to the IPCM occurs . It is assumed that switching 
image and the differential image are added to each other to to the IPCM is fixed in the variable - length - coding process in 
decompress a final output image . 65 a block 1. However , at this time , in a block 2 , the encoding 

In H.264 ( ITU - T H.264 : Advanced video coding for process has proceeded with reference to prediction informa 
generic audiovisual services ( March 2010 ) ) , in order to tion , pixel information , and the like obtained when the block 
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1 performs normal encoding . For this reason , returning to information , a coefficient code string analyzer that variable 
mode determination in the block 1 , the block 1 must update length - decodes the code string to be decoded that is received 
information that is referred on the assumption that encoding by the receiver to output a residual coefficient , a predictive 
is performed in the IPCM to perform the process in the block residual decoder that performs inverse quantization and 
2 again . 5 inverse orthogonal transformation to a residual coefficient 

Controlling to retrace the pipeline requires very complex output from the coefficient code string analyzer to generate 
processing control . When the number of times of retracing a residual decoded image , a predictive encoder that gener 
is increased when the IPCM occurs in a target picture many ates a predictive image corresponding to the code string to 
times , a decrease in processing speed is caused , and an be decoded based on the prediction information acquired by 
encoding process of the target picture cannot be completed 10 the header analyzer , and an adder that , when the code string 
in the required time . to be decoded received by the receiver is the first code string 
One non - limiting and exemplary embodiment provides a to be decoded , adds the residual decoded image generated by 

video image decoding device and a video image decoding the predictive residual decoder and the predictive image 
method in which , when a video image encoding device has generated by the predictive encoder to each other to generate 
a pipeline structure constructed to suppress an amount of 15 and output a reconstructed image and , when the code string 
code generated in units of blocks to be equal to or smaller to be decoded received by the receiver is the second code 
than a specific maximum value , can decode a code string string to be decoded , adds a residual decoded image 
encoded by the video image encoding device . included in the second code string to be decoded and the 

A video image decoding device according to a first aspect predictive image generated by the predictive encoder to each 
of the disclosure is a video image decoding device that 20 other to generate and output a reconstructed image . 
decodes a code string to be decoded in units of blocks . The A video image decoding device according to a second 
video image decoding device includes a receiver that aspect of the disclosure is a video image decoding device 
receives , as the code string to be decoded , ( 1 ) a first code that decodes a code string to be decoded in units of blocks . 
string to be decoded including information based on an The video image decoding device includes a receiver that 
encoded residual coefficient and header information associ- 25 receives , as the code string to be decoded , ( 1 ) a first code 
ated with the information or ( 2 ) a second code string to be string to be decoded including information based on an 
decoded including a residual image obtained in an encoding encoded residual coefficient and header information associ 
process step of the code string to be decoded and header ated with the information or ( 2 ) a second code string to be 
information associated with the residual image , a header decoded including a residual image obtained in an encoding 
analyzer that acquires at least prediction information serving 30 process step of the code string to be decoded and header 
as information related to a predictive image used in gener information associated with the residual image , a header 
ating the code string to be decoded from the header infor analyzer that acquires at least prediction information serving 

tion , a coefficient code string analyzer that variable as information related a predictive image used in gener 
length - decodes the code string to be decoded received by the ating the code string to be decoded from the header infor 
receiver to output a residual coefficient , a predictive residual 35 mation , a coefficient code string analyzer that , when the first 
decoder that performs inverse quantization and inverse code string to be decoded is acquired , variable - length 
orthogonal transformation to a residual coefficient output decodes and outputs the residual coefficient and , on the other 
from the coefficient code string analyzer to generate a hand , when the second code string to be decoded is acquired , 
residual decoded image , a predictive encoder that generates variable - length decodes and outputs the residual image , a 
a predictive image corresponding to the code string to be 40 predictive residual decoder that performs inverse quantiza 
decoded based on the prediction information acquired by the tion and inverse orthogonal transformation to a residual 
header analyzer ; and an adder that , when the code string to coefficient output from the coefficient code string analyzer to 
be decoded that is received by the receiver is the first code generate a residual decoded image , a predictive encoder that 
string to be decoded , adds the residual decoded image generates a predictive image corresponding to the code 
generated by the predictive residual decoder and the predic- 45 string to be decoded based on the prediction information 
tive image generated by the predictive encoder to each other acquired by the header analyzer , and an adder that , when the 
to generate and output a reconstructed image and , when the code string to be decoded that is received by the receiver is 
code string to be decoded received by the receiver is the the first code string to be decoded , adds the residual decoded 
second code string to be decoded , adds a residual image image generated by the predictive residual decoder and the 
included in the second code string to be decoded and the 50 predictive image generated by the predictive encoder to each 
predictive image generated by the predictive encoder to each other to generate and output a reconstructed image and , 
other to generate and output a reconstructed image . when the code string to be decoded received by the receiver 

A video image decoding device according to a second is the second code string to be decoded , adds a residual 
aspect of the disclosure is a video image decoding device image output by the coefficient code string analyzer and the 
that decodes a code string to be decoded in units of blocks . 55 predictive image generated by the predictive encoder to each 
The video image decoding device includes a receiver that other to generate and output a reconstructed image . 
receives , as the code string to be decoded , ( 1 ) a first code The present disclosure can also generate means included 
string to be decoded including information based on an in the video image encoding device and processes equivalent 
encoded residual coefficient and header information associ to the means as a program or an integrated circuit . 
ated with the information or ( 2 ) a second code string to be 60 According to the video image decoding device of each 
decoded including a residual decoded image obtained by aspect of the present disclosure , a decoding process suitable 
locally decoding a residual coefficient obtained in an encod for a first code string to be decoded and a second code string 
ing process step of the code string to be decoded and header to be decoded that are encoded by a video image encoding 
information associated with the residual decoded image , a device depending on whether a PCM mode is set or not can 
header analyzer that acquires at least prediction information 65 be performed to the first code string to be decoded and the 
serving as information related to a predictive image used in second code string to be decoded . For this reason , the video 
generating the code string to be decoded from the header image encoding device can be configured such that the 
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amount of code generated in units of blocks can be set to be arranges pictures in an encoding order . When the picture 
a specific maximum value while enabling encoding in the memory 101 accepts a read instruction from a subtracter 109 
PCM to be performed and while suppressing retracing a or the predictive encoder 105 , the picture memory 101 
pipeline . outputs an input image signal related to the corresponding 

5 instruction . At this time , each picture is divided into encod 
BRIEF DESCRIPTION OF DRAWINGS ing units called a coding unit ( to be referred to as a CU 

hereinafter ) and each configured by a plurality of pixels . The 
FIG . 1 is a block diagram showing a configuration of a CU is , for example , a block having 64 ( horizontal ) x64 

video image encoding device according to a first embodi ( vertical ) pixels , a block having 32 ( horizontal ) x32 ( verti 
ment . 10 cal ) pixels , a block having 16 ( horizontal ) x16 ( vertical ) 

FIG . 2 is a flow chart of a code string generating process pixels , or the like . In the video image encoding device 100 
according to the first embodiment . in the embodiment , the subsequent processes are performed 

FIG . 3 is a conceptual diagram for explaining an example in units of CUS . 
of the syntax of a code string generated in the first embodi The predictive residual encoder 102 performs orthogonal 
ment . 15 transformation a differential image signal 152 output from 

FIG . 4 is a conceptual diagram for explaining another the subtracter 109. Furthermore , the predictive residual 
example of the syntax of the code string generated in the first encoder 102 performs quantization of an orthogonal trans 
embodiment . formation coefficient of each obtained frequency component 

FIG . 5 is a conceptual diagram for explaining still another to compress image information to generate a residual encod 
example of the syntax of the code string generated in the first 20 ing signal 153. The predictive residual encoder 102 outputs 
embodiment . the generated residual encoding signal 153 to the predictive 
FIGS . 6A and 6B are conceptual diagrams for explaining residual decoder 103 and the coefficient code string genera 

pipeline control of a video image encoding device according tor 108. At this time , the predictive residual encoder 102 
to the first embodiment . performs quantization of the orthogonal transformation 

FIG . 7 is a block diagram showing a configuration of a 25 coefficient by using a quantization value signal 158 deter 
video image encoding device according to a second embodi mined in the quantization value determiner 106 . 
ment . The predictive residual decoder 103 performs inverse 

FIG . 8 is a flow chart of a code string generating process quantization and inverse orthogonal transformation of the 
according to the second embodiment . residual encoding signal 153 output from the predictive 
FIGS . 9A and 9B are conceptual diagrams for explaining 30 residual encoder 102 to generate a residual decoding signal 

pipeline control of the video image encoding device accord 154. The generated residual decoding signal 154 is output to 
ing to the second embodiment . an adder 110 . 

FIG . 10 is a block diagram showing a configuration of a The local buffer 104 stor a reconstructed image signal 
video image encoding device according to a third embodi 155 output from the adder 110. The reconstructed image 
ment . 35 signal 155 is used in a predicted encoding process in 

FIG . 11 is a flow chart of a code string generating process encoding of pictures subsequent to the picture to be encoded 
according to the third embodiment . at present . More specifically , the reconstructed image signal 

FIG . 12 is a block diagram showing a configuration of a 155 is referred to as pixel data when the pictures subsequent 
video image decoding device according to a fourth embodi to the picture to be encoded at present are encoded . The local 
ment . 40 buffer 104 outputs the stored reconstructed image signal 155 

FIG . 13 is a flow chart of a code string analyzing process as pixel data to the predictive encoder 105 in response to a 
according to the fourth embodiment . read instruction from the predictive encoder 105 . 
FIGS . 14A and 14B are conceptual diagrams for explain The predictive encoder 105 generates a predicted image 

ing pipeline control of a conventional video image encoding signal 156 by using intra prediction or inter prediction based 
device . 45 on an input image signal output from the picture memory 

101. The predictive encoder 105 outputs the generated 
DETAILED DESCRIPTION predicted image signal 156 to the subtracter 109 and the 

adder 110. When the inter prediction is used , the predictive 
First Embodiment encoder 105 uses the reconstructed image signal 155 of a 

50 past picture that has been encoded and accumulated in the 
A video image encoding device according to a first local buffer 104. When the intra prediction is used , the 

embodiment will be described below with reference to the predictive encoder 105 uses the reconstructed image signal 
drawings . 155 of a current picture of a CU that is adjacent to a CU to 
1. Configuration of Video Image Encoding Device be encoded and has been encoded . A mode determining 

FIG . 1 is a block diagram showing a configuration of a 55 method to select one prediction from intra prediction and 
video image encoding device 100 according to the embodi inter prediction is performed by predicting a method that can 
ment . The video image encoding device 100 divides a video makes an amount of information of a residual signal smaller 
image input in units of pictures and performs an encoding than that in the other prediction method . 
process in units of blocks to generate a code string . The quantization value determiner 106 , based on pictures 

The video image encoding device 100 includes a picture 60 stored in the picture memory 101 , sets a quantization value 
memory 101 , a predictive residual encoder 102 , a predictive to be used when the differential image signal 152 is quan 
residual decoder 103 , a local buffer 104 , a predictive encoder tized in the predictive residual encoder 102. The quantiza 
105 , a quantization value determiner 106 , a header code tion value determiner 106 outputs the set quantization value 
string generator 107 , and a coefficient code string generator to the predictive residual encoder 102 and the header code 
108 . 65 string generator 107. As a setting method of a quantization 

The picture memory 101 accumulates input image signals value in the quantization value determiner 106 , a quantiza 
151 input in units of pictures in display order an re tion value setting method based on so - called rate control in 
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which a quantization value is set to cause a bit rate of a code The coefficient code string generator 108 determines , by 
string signal 159 to be close to a target bit rate may be used . using the input residual encoding signal 153 , whether there 

The header code string generator 107 performs variable is a possibility that an amount of code generated by a CU to 
length - coding to a prediction information signal 157 output be encoded exceeds larger than a predetermined value 
from the predictive encoder 105 , the quantization value 5 ( S402 ) . 
signal 158 output from the quantization value determiner When it is determined that there is no possibility of excess 106 , and control information related to other encoding in step S402 , an identifier representing that a coefficient is control to generate a code string . The prediction information encoded in a Residual mode is encoded ( S403 ) . Subse included in the prediction information signal 157 includes , quently , the residual encoding signal 153 input as in con for example , information representing an intra prediction 10 ventional encoding is variable - length - coded ( Residual mode , information representing an inter prediction mode , mode ) to generate a code string ( S404 ) . information representing a motion vector , information rep On the other hand , when it is determined that there is a resenting a reference picture , and the like . The control 
information is information that can be acquired before the possibility of excess in step S402 , an identifier representing 
process in the coefficient code string generator 108 and 15 that a coefficient is encoded in a PCM mode is encoded 
information representing an encoding condition applied in ( S405 ) . Subsequently , the input residual decoding signal 154 
encoding of a CU . For example , the information includes a is directly added to the code string without variable - length 
block encoding type , a block division information , and the coding the residual decoding signal 154 ( S406 ) to generate 
like . a code string ( PCM mode ) . 

The coefficient code string generator 108 additionally 20 It is determined by using the input residual encoding 
describes a code string generated by variable - length - coding signal 153 in step S402 whether there is a possibility that the 
the residual encoding signal 153 output from the predictive amount of code generated by the CU to be encoded exceeds 
residual encoder 102 or a code string obtained without the predetermined value . However , it may be determined 
variable - length - coding the residual decoding signal 154 using another method whether there is a possibility that the 
output from the predictive residual decoder 103 subse- 25 amount of generated code exceeds the predetermined value . 
quently to a code string generated by the header code string For example , there is a method of determining , by using the 
generator 107 to generate the final code string signal 159 . code string signal 159 , whether the amount of code exceeds The variable - length - coding mentioned here includes arith the predetermined value . In this case , since a code string has metic encoding . The following is the same as the above . been output from coefficient code string generator 108 when 
More specifically , the coefficient code string generator 30 the determination is made , in the code string , the process is 108 executes one mode of two modes are switched depend performed such that the code string obtained by variable ing on an input signal . The first mode is a mode in which the length - coding the residual encoding signal 153 is directly code string signal 159 is generated from a code string replaced with the input residual decoding signal 154 . obtained by variable - length - coding the residual encoding In place of determination made in units of CUs , determi signal 153 output from the predictive residual encoder 102 35 

and a code string output from the header code string gen nation may be made in units of sets each configured by a 
erator 107 and output . The second mode is a mode in which plurality of CUs or in units of other blocks . 
the code string signal 159 is generated from the residual 3. Syntax 
decoding signal 154 output from the predictive residual FIG . 3 is a diagram showing an example of a syntax 
decoder 103 and a code string output from the header code 40 : coding_unit ( ) in units of CUs in a code string generated by 
string generator 107 and output . When the code string signal the embodiment . 
159 is output by using the second mode , the residual At the head of the syntax , a code string obtained by 
decoding signal 154 directly handles the residual decoding variable - length - coding information such as a predictive 
signal 154 as a code string without variable - length - coding mode : pred_mode , prediction information : prediction_unit ( 
the residual decoding signal 154 . 45 ) and a quantization value : qp_value , each of which is 

The subtracter 109 generates the differential image signal generated by the header code string generator 107 , is 
152 serving as a difference value between an image signal described . 
read from the picture memory 101 and the predicted image An identifier pcm_flag that is the identifier described in 
signal 156 output from the predictive encoder 105 and FIG . 2 is described . When the identifier is 0 , it means that a 
outputs the differential image signal 152 to the predictive 50 coefficient code string is described in Residual_data ( ) in a 
residual encoder 102 . Residual mode . When the identifier is 1 , it means that a 

The adder 110 adds the residual decoding signal 154 coefficient code string is described in pcm_data ( ) in a PCM 
output from the predictive residual decoder 103 and the mode . A coefficient code string described in pcm_data ( ) is , 
predicted image signal 156 output from the predictive as described above , the residual decoding signal 154 that is 
encoder 105 to each other to generate the reconstructed 55 not variable - length - coded . 
image signal 155 and outputs the reconstructed image signal FIG . 4 is a diagram showing another example of a syntax 
155 to the local buffer 104 and the predictive encoder 105 . : coding_unit ( ) in units of CUs in a code string generated by 
2. Method of Generating Code String Signal the embodiment . The syntax is different from the syntax 

A method of generating a code string signal in the header described in FIG . 3 in only that cbp_yuv_root is used as an 
code string generator 107 and the coefficient code string 60 identifier in place of pcm_flag . 
generator 108 will be concretely described with reference to The identifier is used to show whether there are residual 
the flow chart in FIG . 2 . encoding signals for each of luminance components and 

The header code string generator 107 variable - length each of color - difference components in conventional encod 
codes the prediction information signal 157 generated , the ing . When the identifier ranges from 0 to 7 , it means that , as 
quantization value signal 158 , and other encoding control 65 in a conventional technique , a coefficient code string is 
information as a result of the encoding process to generate described in Residual_data ( ) in a Residual mode . When the 
a code string of header information ( S401 ) . identifier is 8 , it means that a coefficient code string is 
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described in pcm_data ( ) in the PCM mode . More specifi generated by the predictive residual decoder 103 , the 
cally , 8th information is added to the pieces of conventional residual decoding signal 154 is directly used as a coefficient 
information 0 to 7 . code string , and , in a state in which header information 

In this manner , a new function can be added without generated by the header information code string generator 
increasing an amount of code caused by adding a new 5 107 is associated with the coefficient code string , the coef 
identifier . ficient code string and the header information are output . In 

FIG . 5 is a diagram showing still another example of a this case , the residual decoding signal 154 is based on the 
syntax : coding_unit ( ) in units of CUs in a code string input image signal 151 that is the same as the residual 
generated by the embodiment . The syntax is different from encoding signal 153. In the decoding device , when the 
the syntax described in FIG . 3 in only that residual_data_flag 10 residual encoding signal 153 is decoded by using prediction 
is used as an identifier in place of pcm_flag . information configuring a combination to the signal , the 

The identifier is used to show whether a target block same signal as the residual decoding signal 154 can be 
includes a residual encoding signal in other conventional obtained . More specifically , pixel information of a recon 
encoding . More specifically , when the identifier is 0 , it structed image finally generated in the decoding device in 
means that there is no coefficient information as in a 15 the first mode is the same as that in the second mode . For this 
conventional technique . When the identifier is 1 , as in a reason , even when the mode of a block 1 is switched to the 
conventional technique , coefficient information represents PCM mode , a change of prediction information described in 
that the coefficient code string is described in Residual_data ( the header code string and re - encoding are not necessary . 
) in the Residual mode . Furthermore , when the identifier is For this reason , a process in a block 2 in which an encoding 
2 , it means that a coefficient code string is described in 20 process proceeds with reference to prediction information 
pcm_data ( ) in the PCM mode . and pixel information of the block 1 is not influenced at all . 

For this reason , a signal that is present as an identifier in Thus , only a coefficient code string can be directly encoded 
a conventional technique can be used in common to make it in the PCM mode without retracing the pipeline . 
possible to suppress an increase of an amount of code caused When the residual decoding signal 154 is output , the 
by adding a new identifier . 25 signal does not need to be decoded in the decoding device . 

The values of the syntaxes and the identifiers described in For this reason , although prediction information is not 
FIG . 3 , FIG . 4 , and FIG . 5 are just examples to explain the required to decode the signal , the prediction information is 
embodiment . The values of syntaxes and identifiers different referred to in decoding or the like in the block 2 . 
from those of the contents described above may be allocated In this manner , in the video image encoding device 
to realize the same functions as described above . 30 according to the embodiment , encoding can be performed by 

The predetermined value in step S402 in FIG . 2 is an switching the mode to the PCM mode without retracing the 
amount of code obtained by adding a margin to an amount pipeline , an amount of generated code in units of blocks can 
of code obtained by summing up an amount of code required be made equal or smaller than a specific maximum value 
when the residual decoding signal 154 is directly described without decreasing a processing speed or increasing an 
as a code string and a maximum amount of code required 35 amount of processing . 
when all pieces of information to be described in the header 5. Conclusion 
code string are encoded . For example , when the format of an The video image encoding device 100 according to the 
image is YUV4 : 2 : 0 in which each pixel has 8 bits and when embodiment is the video image encoding device 100 that 
the size of a CU to be encoded is 32x32 pixels , an amount encodes an input video image in units of blocks , and 
of code required when the residual decoding signal 154 is 40 includes the predictive encoder 105 that generates a predic 
directly described as a code string is 1536 bytes . In this case , tive image corresponding to an image to be encoded , the 
the predetermined value may be an amount of code obtained subtracter 109 that generates the differential image signal 
by summing the amount of code , a maximum amount of 152 between the image to be encoded and the generated 
code required when all pieces of information to be described predictive image , the predictive residual encoder 102 that 
in the header code string are encoded , and a margin . For 45 performs an orthogonal transformation process and a quan 
example , a value of 13000 bits is conceivable . tizing process to an output from the subtracter 109 to 
4. Pipeline Improving Effect generate the residual encoding signal 153 , the predictive 

An example of a pipeline in the video image encoding residual decoder 103 that performs an inverse quantizing 
device according to the embodiment will be described with process and an inverse orthogonal transformation process to 
reference to FIGS . 6A and 6B . 50 the residual encoding signal 153 to generate the residual 

FIG . 6A is a diagram showing control of a pipeline decoding signal 154 , the adder 110 that adds the predictive 
performed when a coefficient code string is generated in the image generated by the predictive encoder 105 and the 
Residual mode as a result of determination in step S402 in residual decoding signal 154 generated by the predictive 
FIG . 2. Processes are performed according to the same flow residual decoder 103 to each other to generate the recon 
of the conventional control described in FIG . 14A . 55 structed image signal 155 , the header code string generator 
On the other hand , FIG . 6B is a diagram showing pipeline 107 that generates header information including at least 

control performed when a coefficient code string is gener prediction information used in generating the predictive 
ated in the PCM mode as a result of determination in step image , and the coefficient code string generator 108 that , in 
S402 in FIG . 2. In the embodiment , as described above , in the first mode , variable - length - codes the residual encoding 
the first mode , the residual encoding signal 153 generated by 60 signal 153 generated by the predictive residual encoder 102 
the predictive residual encoder 102 is variable - length - coded to generate a coefficient code string , outputs the coefficient 
to generate a coefficient code sting , and , in a state in which code string and the header information in a state in which the 
header information generated by the header code string header information generated by the header code string 
generator 107 is associated with the coefficient code string , generator is associated with the coefficient code string , in the 
the coefficient code string and the header information are 65 second mode , directly uses the residual decoding signal 154 
output . On the other hand , in the second mode , without as a coefficient code string without variable - length - coding 
variable - length - coding the residual decoding signal 154 the residual decoding signal 154 generated by the predictive 
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residual decoder 103 , and outputs the coefficient code string In this flow chart , the process in step S406-1 is performed 
and the header information in a state in which the header in place of the process in step S406 in the flow chart in FIG . 
information generated by the header code string generator is 2 in the first embodiment . 
associated with the coefficient code string . More specifically , when it is determined in step S402 that 
More preferably , the coefficient code string generator 1085 an amount of code generated in a CU to be encoded may 

outputs the coefficient code string , the header information , exceed a predetermined value , an identifier representing that 
and the identifier in a state in which an identifier represent a coefficient is encoded in the PCM mode is encoded ( S405 ) . 
ing whether inverse quantization and inverse orthogonal Subsequently , the input differential image signal 152 is 
transformation are performed when the coefficient code directly added to the code string without being variable 
string is decoded is associated with the coefficient code 10 length - coded ( PCM mode ) to generate a code string ( S406 1 ) . In the above description , the differential image signal 152 string and the header information . may be configured to be variable - length - coded and output . More preferably , the identifier is an identifier that is 3. Syntax 
shared by the coefficient code string in the first mode and the A syntax in the embodiment and an identifier encoded in coefficient code string in the second mode , one of the pieces 15 S405 are the same as those in the first embodiment . of identifier information represents that encoding is per The predetermined value in step S402 in FIG . 8 is an 
formed as a coefficient code string in the first mode , and the amount of code obtained by adding a margin to an amount 
other represents that encoding is performed as a coefficient of code obtained by summing up an amount of code required 
code string in the second mode and represents whether the when a differential image ( pixel value of the differential 
residual encoding signal 153 is encoded or not . 20 image signal 152 ) is directly described as a code string and 

a maximum amount of code required when all pieces of 
Second Embodiment information to be described in the header code string are 

encoded . For example , when the format of an image is 
A video image encoding device according to the second YUV4 : 2 : 0 in which each pixel has 8 bits and when the size 

embodiment will be described below with reference to the 25 of a CU to be encoded is 32x32 pixels , an amount of code 
accompanying drawings . required when the pixel value of the differential image signal 
1. Configuration of Video Image Encoding Device 152 is directly described as a code string is 1536 bytes . An 

FIG . 7 is a block diagram showing a video image encod amount of code obtained by summing up the amount of code 
ing device 100-1 according to the embodiment . The video described above and the maximum amount of code required 
image encoding device 100-1 divides a video image input in 30 when all pieces of information to be described in the header 
units of pictures into blocks and performs an encoding code string are encoded is added with a margin , so that a 
process in units of blocks to generate a code string . value of 13000 bits or the like is conceivable as the prede 

The video image encoding device 100-1 includes a coef termined value . 
ficient code string generator 108-1 in place of the coefficient 4. Pipeline Improving Effect 
code string generator 108 of the video image encoding 35 An example of a pipeline in the video image encoding 
device 100 in the first embodiment . device according to the embodiment will be described with 
For descriptive convenience , the detailed description of reference to FIGS . 9A and 9B . 

the same configurations as in the first embodiment will be FIG . 9A is a diagram showing control of a pipeline 
omitted . Furthermore , in FIG . 7 , the same numbers as in performed when a coefficient code string is generated in the 
FIG . 1 denote blocks having the same functions as in FIG . 40 Residual mode as a result of determination in step S402 in 
1 . FIG . 8. Processes are performed according to the same flow 

The coefficient code string generator 108-1 has a first of the conventional control described in FIG . 14A . 
mode in which a code string obtained by variable - length On the other hand , FIG . 9B is a diagram showing control 
coding the residual encoding signal 153 output from the of a pipeline performed when a coefficient code string is 
predictive residual encoder 102 is additionally described 45 generated in the PCM mode as a result of determination in 
subsequently to a code string generated by the header code step S402 in FIG . 8. In the embodiment , as described above , 
string generator 107 to generate a final code string signal in the first mode , a code string obtained by variable - length 
159-1 . Furthermore , the coefficient code string generator coding the residual encoding signal 153 output from the 
108-1 has a second mode in which a code string obtained predictive residual encoder 102 is additionally described 
without variable - length - coding the differential image signal 50 subsequently to a code string generated by the header code 
152 output from the subtracter 109 is additionally described string generator 107 to generate the final code string signal 
subsequently to a code string generated by the header code 159-1 . On the other hand , in the second mode , a code string 
string generator 107 to generate the final code string signal obtained without variable - length - coding the differential 
159-1 . image signal 152 output from the subtracter 109 is addition 

The second mode may be a mode in which a code string 55 ally described subsequently to a code string generated by the 
obtained by variable - length - coding the differential image header code string generator 107 to generate the final code 
signal 152 output from the subtracter 109 is additionally string signal 159-1 . In this case , the residual encoding signal 
described subsequently to a code string generated by the 153 is based on the input image signal 151 that is the same 
header code string generator 107 to generate the final code as the differential image signal 152. For this reason , even 
string signal 159-1 . 60 though a block 1 is switched to the PCM mode , a change of 

The coefficient code string generator 108-1 executes the prediction information described in the header code string is 
operations while switching the first mode and the second unnecessary . However , in the decoding device , when the 
mode . residual encoding signal 153 is decoded by using prediction 
2. Method of Generating Code String information configuring a combination to the signal , a signal 

FIG . 8 is a flow chart showing a method of generating a 65 different from the differential image signal 152 is generated . 
code string signal in the header code string generator 107 For this reason , pixel information of a reconstructed image 
and the coefficient code string generator 108-1 . signal finally obtained in the decoding device when encod 
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ing is performed in the first mode is different from that tizing process to an output from the subtracter 109 to 
obtained when encoding is performed in the second mode . generate the residual encoding signal 153 , the predictive 
At this time , an encoding process of block 2 that refers to residual decoder 103 that performs an inverse quantizing 
pixel information of the block 1 proceeds . For this reason , process and an inverse orthogonal transformation process to 
even in a block 2 , the process must be executed again such 5 the residual encoding signal 153 to generate the residual 
that the pixel information is replaced . Thus , the process must decoding signal 154 , the adder 110 that adds the predictive 
retrace an inter / intra prediction process in the block 1 . image generated by the predictive encoder 105 and the 
However , in comparison with the conventional control residual decoding signal 154 generated by the predictive 
described in FIG . 14B , the number of processes to retrace residual decoder 103 to each other to generate the recon 
decreases . 10 structed image signal 155 , the header code string generator 

In this manner , the video image encoding device accord 107 that generates header information including at least 
ing to the embodiment can make an amount of processing to prediction information used in generating the predictive 
retrace the pipeline smaller than that in a conventional image , and the coefficient code string ge rator 108-1 that , 
technique . For this reason , an amount of code generated in in the first mode , variable - length - codes the residual encod 
units of blocks can be suppressed in an amount equal to or 15 ing signal 153 generated by the predictive residual encoder 
smaller than a specific maximum value while suppressing a 102 to generate a coefficient code string , outputs the coef 
decrease in processing speed or an increase in an amount of ficient code string and the header information in a state in 
processing which the header information generated by the header code 

In the embodiment , a differential image obtained before string generator is associated with the coefficient code string , 
an encoding process is encoded . For this reason , the quality 20 in the second mode , directly uses the differential image 
of an image decided in the corresponding video image signal 152 as a coefficient code string while variable - length 
decoding device can be improved . coding the differential image signal 152 generated by the 
5. Conclusion subtracter 109 , and outputs the coefficient code string and 

The video image encoding device according to the the header information in a state in which the header 
embodiment is the video image encoding device 100-1 that 25 information generated by the header code string generator is 
encodes an input video image in units of blocks , and associated with the coefficient code string . 
includes the predictive encoder 105 that generates a predic More preferably , the coefficient code string generator 
tive image corresponding to an image to be encoded , the 108-1 outputs the coefficient code string , the header infor 
subtracter 109 that generates the differential image signal mation , and the identifier in a state in which an identifier 
152 between the image to be encoded and the generated 30 representing whether inverse quantization and inverse 
predictive image , the predictive residual encoder 102 that orthogonal transformation are performed when the coeffi 
performs an orthogonal transformation process and a quan cient code string is decoded is associated with the coefficient 
tizing process to an output from the subtracter 109 to code string and the header information . 
generate the residual encoding signal 153 , the predictive More preferably , the identifier is an identifier that is 
residual decoder 103 that performs an inverse quantizing 35 shared by the coefficient code string in the first mode and the 
process and an inverse orthogonal transformation process to coefficient code string in the second mode , one of the pieces 
the residual encoding signal 153 to generate the residual of identifier information represents that encoding is per 
decoding signal 154 , the adder 110 that adds the predictive formed as a coefficient code string in the first mode , and the 
image generated by the predictive encoder 105 and the other represents that encoding is performed as a coefficient 
residual decoding signal 154 generated by the predictive 40 code string in the second mode and represents that there is 
residual decoder 103 to each other to generate the recon the encoded residual encoding signal 153 is encoded . 
structed image signal 155 , the header code string generator 
107 that generates header information including at least Third Embodiment 
prediction information used in generating the predictive 
image , and the coefficient code string generator 108-1 that , 45 A video image encoding device according to a third 
in the first mode , variable - length - codes the residual encod embodiment will be described below with reference to the 
ing signal 153 generated by the predictive residual encoder accompanying drawings . 
102 to generate a coefficient code string , outputs the coef 1. Configuration of Video Image Encoding Device 
ficient code string and the header information in a state in FIG . 10 is a block diagram showing a video image 
which the header information generated by the header code 50 encoding device 100-2 according to the embodiment . The 
string generator is associated with the coefficient code string , video image encoding device 100-2 divides a video image 
in the second mode , directly uses the differential image input in units of pictures and performs an encoding process 
signal 152 as a coefficient code string without variable in units of blocks to generate a code string . 
length - coding the differential image signal 152 generated by The video image encoding device 100-2 includes a coef 
the subtracter 109 , and outputs the coefficient code string 55 ficient code string generator 108-2 in place of the coefficient 
and the header information in a state in which the header code string generator 108 of the video image encoding 
information generated by the header code string generator is device 100 in the first embodiment . 
associated with the coefficient code string . For descriptive convenience , the detailed description of 

The video image encoding device according to the the same configurations as in the first embodiment will be 
embodiment is the video image encoding device 100-1 that 60 omitted . Furthermore , in FIG . 10 , the same numbers as in 
encodes an input video image in units of blocks , and FIGS . 1 and 7 denote blocks having the same functions as 
includes the predictive encoder 105 that generates a predic in FIGS . 1 and 7 . 
tive image corresponding to an image to be encoded , the The coefficient code string generator 108-2 executes the 
subtracter 109 that generates the differential image signal operations such that two modes are switched depending on 
152 between the image to be encoded and the generated 65 an input signal . A first mode is a mode in which a code string 
predictive image , the predictive residual encoder 102 that obtained by variable - length - coding the residual encoding 
performs an orthogonal transformation process and a quan signal 153 output from the predictive residual encoder 102 
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is additionally described subsequently to a code string 5. Conclusion 
generated by the header code string generator 107 to gen The coefficient code string generator 108-2 according to 
erate a final code string signal 159-2 . A second mode is a the embodiment , in the first mode , variable - length - codes the 
mode in which a code string obtained without variable residual encoding signal 153 to generate a first coefficient 
length - coding a code string obtained by multiplying each 5 code string , and , in the second mode , sets the differential 
coefficient of the residual decoding signal 154 by 1 / N ( N is decoded image multiplied by 1 / N ( N is a natural number ) as 
a natural number ) is additionally described subsequently to a second coefficient code string . 
a code string generated by the header code string generator The coefficient code string generator 108-2 according to 
107 to generate the final code string signal 159-2 . the embodiment , in the first mode , variable - length - codes the 
2. Method of Generating Code String 10 residual encoding signal 153 to generate the first coefficient 

FIG . 11 is a flow chart showing a method of generating a code string , and , in the second mode , sets the differential 
code string signal in the header code string generator 107 image signal 152 multiplied by 1 / N ( N is a natural number ) 
and the coefficient code string generator 108-2 . as the second coefficient code string . 

This flow chart is different from the flow chart in FIG . 2 
in the first embodiment in only that the process in step 15 Fourth Embodiment 
S406-2 is performed in place of the process in step S406 in 
the flow chart in FIG . 2 . A video image decoding device according to a fourth 
More specifically , when it is determined in step S402 that embodiment will be described below with reference to the 

an amount of code generated in a CU to be encoded may accompanying drawings . 
exceed a predetermined value , an identifier representing that 20 1. Configuration of Video Image Decoding Device 
a coefficient is encoded in the PCM mode is encoded ( S405 ) . FIG . 12 is a block diagram showing a configuration of a 
Subsequently , each coefficient of the input residual decoding video image decoding device 200 according to the fourth 
signal 154 is multiplied by 1 / N and added to a code string embodiment . The video image decoding device 200 per 
without being variable - length - coded ( PCM mode ) to gener forms a decoding process to a code string generated by the 
ate a code string ( S406-2 ) . 25 video image encoding device described in the second 
3. Syntax embodiment in units of blocks called coding units ( CU ) to 

A syntax in the embodiment and an identifier encoded in generate an output image . 
S405 are the same as those in the first embodiment . The video image decoding device 200 includes a header 
4. Pipeline Improving Effect code string analyzer 201 , a coefficient code string analyzer 
An example of a pipeline in the video image encoding 30 202 , a predictive residual decoder 203 , a picture memory 

device according to the embodiment is almost the same as 204 , a predictive decoder 205 , and a quantization value 
those in FIGS . 9A and 9B , and different points will be determiner 206 . 
described below . The header code string analyzer 201 performs variable 
When the PCM mode is selected as a result of determi length decoding to a header area of an input code string 

nation in step S402 in FIG . 8 , a residual decoded image is 35 signal 251 in units of blocks to analyze header information . 
multiplied by 1 / N . However , the residual decoded image The header code string analyzer 201 outputs a prediction 
must be multiplied by N in decoding to generate a residual information signal 256 obtained by analysis to the predictive 
decoded image . For this reason , an error occurs in the range decoder 205. Furthermore , the header code string analyzer 
of + ( N - 1 ) . 201 outputs quantization value information obtained by 

FIG . 9B is a diagram showing a pipeline control per- 40 analysis to the quantization value determiner 206 . 
formed when a coefficient code string is generated in the The coefficient code string analyzer 202 analyzes a coef 
PCM mode as a result of determination in step S402 in FIG . ficient code string encoded subsequently to the header 
8. When a block 1 is switched to the PCM mode , the information analyzed by the header code string analyzer 
prediction information described in the header code string is 201. At this time , when the coefficient code string is a 
not changed . However , the residual decoded image changes . 45 residual encoding signal 252 as a result of analysis , the 
For this reason , an encoding process in a block 2 that refers coefficient code string analyzer 202 outputs the residual 
to pixel information of the block 1 proceeds . As a result , the encoding signal 252 to the predictive residual decoder 203 . 
process must be performed again after the pixel information On the other hand , when the coefficient code string is a 
is replaced . Thus , the process must retrace an inter / intra differential image signal 259 as a result of analysis , the 
prediction process in the block 1. However , in comparison 50 coefficient code string analyzer 202 outputs the differential 
with the conventional control described in FIG . 14B , the image signal 259 to an adder 207 while bypassing the 
number of processes decreases . predictive residual decoder 203. More specifically , when the 

In this manner , the video image encoding device accord coefficient code string is the differential image signal 259 , a 
ing to the embodiment can make an amount of processing to generating process of a residual decoding signal 253 by the 
retrace the pipeline smaller than that in a conventional 55 predictive residual decoder 203 is not executed . When the 
technique . For this reason , an amount of code generated in coefficient code string is variable - length - coded , the coeffi 
units of blocks can be suppressed in an amount equal to or cient code string analyzer variable - length - decodes the coef 
smaller than a specific maximum value while suppressing a ficient code string and then outputs the decoded coefficient 
decrease in processing speed or an increase in an amount of code string as the residual encoding signal 252 or the 
processing 60 differential image signal 259. On the other hand , when the 

In the embodiment , the residual decoded image is multi variable - length - coding is not performed , the coefficient code 
plied by 1 / N . For this reason , the number of bits can be string analyzer outputs the coefficient code string as the 
reduced . residual encoding signal 252 or the differential image signal 
When a value N is fixed , the value N does not need to be 259 without variable - length - decoding the coefficient code 

described on the syntax . When the value N is to be described 65 string . 
on the syntax , the value may be described ins fields to which The predictive residual decoder 203 performs inverse 
one value for each picture is described . quantization and inverse orthogonal transformation the 
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residual encoding signal 252 input from the coefficient code obtained after the residual decoding in the corresponding 
string analyzer 202 to generate the residual decoding signal encoding device . However , the process can be performed 
253. The predictive residual decoder 203 outputs the gen without discriminating the decoding processes from each 
erated residual decoding signal 253 to the adder 207. At this other . 
time , the predictive residual decoder 203 controls inverse 5 A code string generated by the video image encoding 
quantization by using a quantization value signal 257 deter device 100-2 described in the third embodiment can be 
mined in the quantization value determiner 206 . decoded by the same processing method described above 

The predictive decoder 205 generates a predictive image without changing processes except for the process in which 
signal 254 by using intra prediction or inter prediction based a signal obtained by multiplying coefficients of the residual 
on the prediction information signal 256 output from the 10 decoding signal 252 by N in the coefficient code string 
header code string analyzer 201. The predictive decoder 205 analyzer 202 in step S1205 is output as the residual decoding 
outputs the generated predictive image signal 254 to the signal 252 . 
adder 207. The predictive decoder 205 , in use of the inter 3. Syntax 
prediction , uses a reconstructed image signal 255 of a past A syntax of a code string subjected to a decoding process 
picture that is accumulated in the picture memory 204 and 15 in the embodiment and an identifier analyzed in S1202 are 
has been decoded . The predictive decoder 205 , in use of the the same as those in the first embodiment . 
intra prediction , uses the reconstructed image signal 255 of 4. Pipeline Improving Effect 
a current picture of a CU that is adjacent to a CU to be By using the video image decoding device according to 
decoded and has been decoded . It is determined according to the embodiment , the video image encoding device that 
the input prediction information signal 256 whether the intra 20 generates a code string corresponding to the video image 
prediction or the inter prediction is used . decoding device can employ the configuration described in 

The adder 207 adds the predictive image signal 254 the first embodiment , and encoding can be performed such 
output from the predictive decoder 205 to the residual that the mode is switched to the PCM mode without retrac 
decoding signal 253 output from the predictive residual ing the pipeline as in FIG . 6B . For this reason , an amount of 
decoder 203 or the differential image signal 259 output from 25 code generated in units of blocks can be suppressed in an 
the coefficient code string analyzer 202 to generate the amount equal to or smaller than a specific maximum value 
reconstructed image signal 255. The generated reconstructed without decreasing a processing speed or increasing an 
image signal 255 is stored in the picture memory 204 and is amount of processing . 
finally output to the display device as an output image signal Similarly , by using the video image decoding device 
258 in units of pictures . 30 according to the embodiment , the video image encoding 
2. Method of Analyzing Code String device that generates a code string corresponding to the 

A method of analyzing a code string in the header code video image decoding device can employ the configuration 
string analyzer 201 and the coefficient code string analyzer described in the second embodiment or the third embodi 
202 will be concretely described with reference to the flow ment to make it possible to make an amount of processing 
chart in FIG . 13 . 35 to retrace the pipeline smaller than that in a conventional 

The header code string analyzer 201 performs variable technique as shown in FIG . 9B . For this reason , an amount 
length decoding to a header area of an input code string to of code generated in units of blocks can be suppressed in an 
analyze header information to output the generated predic amount equal to or smaller than a specific maximum value 
tion information signal 256 , quantization value information , while suppressing a decrease in processing speed or an 
and other decoding control information to the process blocks 40 increase in an amount of processing , and the quality of the 
in FIG . 12 ( S1201 ) . decoded image can be improved . 

The coefficient code string analyzer 202 analyzes an 5. Conclusion 
identifier in step S1202 and , in step S1203 , determines The video image decoding device 200 according to the 
whether the analyzed identifier represents that a coefficient embodiment is the video image decoding device 200 that 
is encoded in the PCM mode or a coefficient is encoded in 45 decodes a code string to be decoded in units of blocks , 
the Residual mode . includes the header code string analyzer 201 that accepts a 

In step S1203 , when it is determined that the coefficient is first code string to be decoded including information based 
encoded in the Residual mode , variable length decoding is on an encoded residual coefficient and header information 
performed to a coefficient code string input by the same associated with the information or a second code string to be 
manner as that in a conventional technique to acquire the 50 decoded including a residual image obtained in an encoding 
residual encoding signal 252 and outputs the residual encod process step of the code string to be decoded and header 
ing signal 252 to the predictive residual decoder 203 information associated with the residual image as the code 
( S1204 ) . string to be decoded , the header code string analyzer 201 
On the other hand , in step S1203 , when it is determined that acquires at least the prediction information serving as 

that a coefficient is encoded in the PCM mode , the input 55 information related to a predictive image used in generating 
coefficient code string is directly replaced , as the differential the code string to be decoded from the header information , 
image signal 259 , with the residual decoding signal 253 the coefficient code string analyzer 202 that variable - length 
output from the predictive residual decoder 203 without decodes the code string to be decoded accepted by the 
being variable - length - decoded to perform the subsequent header code string analyzer 201 to output a residual coef 
processes ( S1205 ) . 60 ficient , the predictive residual decoder 203 that performs 

The processing method for a code string generated in the inverse quantization and inverse orthogonal transformation 
video image encoding device 100-1 described in the second to the residual coefficient output from the coefficient code 
embodiment is described here . However , by the same pro string analyzer 202 to generate a residual decoded image , the 
cessing method , a code string generated by the video image predictive decoder 205 that generates a predictive image 
encoding device 100 described in the first embodiment can 65 corresponding to the code string to be decoded based on the 
also be decoded . At this time , information acquired in step prediction information acquired by the header code string 
S1205 is replaced with a residual decoding signal 252 analyzer 201 , and the adder 207 that , when the code string 
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to be decoded accepted by the header code string analyzer The code string to be decoded preferably includes an 
201 is the first code string to be decoded , adds the residual identifier representing whether a residual decoded image 
decoded image generated by the predictive residual decoder obtained by locally decoding a residual coefficient in the 
203 and the predictive image generated by the predictive encoding process step of the code string to be decoded is 
decoder 205 to each other to generate and output a recon 5 included in the code string to be decoded , the adder 207 , 
structed image and , when the code string to be decoded when the identifier represents that the code string to be 
accepted by the header code string analyzer 201 is the decoded does not include the residual decoded image 
second code string to be decoded , adds a residual image obtained by locally decoding the residual coefficient 
included in the second code string to be decoded and the obtained in the encoding process step of the code string to 
predictive image generated by the predictive decoder 205 to be decoded , adds the residual decoded image generated by 
each other to generate and output a reconstructed image . the predictive residual decoder 203 and the predictive image 

The video image decoding device 200 according to the generated by the predictive decoder 205 to each other to 
embodiment is the video image decoding device 200 that generate and output a reconstructed image and , when the 
decodes a code string to be decoded in units of blocks , and identifier represents that the code string to be decoded 
includes the header code string analyzer 201 that accepts a includes the residual decoded image obtained by locally 
first code string to be decoded including information and decoding the residual coefficient obtained in the encoding 
header information associated with the information based on process step of the code string to be decoded , adds the 
an encoded residual coefficient or a second code string to be residual decoded image included in the second code string to 
decoded including a residual decoded image obtained by 20 be decoded and the predictive image generated by the 
locally decoding a residual coefficient obtained in an encod predictive decoder 205 to each other to generate and output 
ing process step of the code string to be decoded and header a reconstructed image . 
information associated with the residual decoded image as Preferably , when the header code string analyzer 201 
the code string to be decoded , the header code string accepts the second code string to be decoded , the predictive 
analyzer 201 that acquires at least the prediction information 25 residual decoder 203 does not perform inverse quantization 
serving as information related to a predictive image used in and the inverse orthogonal transformation to the coefficient 
generating the code string to be decoded from the header code string 
information , the coefficient code string analyzer 202 that 
variable - length - decodes the code string to be decoded Another Embodiment 
accepted by the header code string analyzer 201 to output a 30 
residual coefficient , the predictive residual decoder 203 that A program including functions equivalent to the means 
performs inverse quantization and inverse orthogonal trans included in the video image encoding device and the video 
formation the residual coefficient output from the coef image decoding device described in each of the embodi 
ficient code string analyzer 202 to generate a residual ments is recoded on a recording medium such as a flexible 
decoded image , the predictive decoder 205 that generates a 35 disk , so that the processes described in the embodiments can 
predictive image corresponding to the code string to be be easily executed in an independent computer system . The 
decoded based on the prediction information acquired by the recording medium is not limited to a flexible disk , and a 
header code string analyzer 201 , and the adder 207 that , recording medium such as an optical disk , an IC card , or a 
when the code string to be decoded accepted by the header ROM cassette on which a program can be recorded can be 
code string analyzer 201 is the first code string to be 40 used . 
decoded , adds the residual decoded image generated by the Functions equivalent to the means included in the video 
predictive residual decoder 203 and the predictive image image encoding device and the video image decoding device 
generated by the predictive decoder 205 to each other to described in the embodiments may be generated as LSIs 
generate and output a reconstructed image and , when the serving as integrated circuits . The integrated circuits may be 
code string to be decoded accepted by the header code string 45 configured as one chip such that the chip includes some or 
analyzer 201 is the second code string to be decoded , adds all of the integrated circuits . Depending on degrees of 
a residual decoded image included in the second code string integration , the LSI may be called an IC , a system LSI , a 
to be decoded and the predictive image generated by the super LSI , or an ultra LSI . 
predictive decoder 205 to each other to generate and output The method of integrating circuits is not limited to that of 
a reconstructed image . 50 an LSI , and the integrated circuits may be realized by 

The code string to be decoded preferably includes an dedicated circuits or general processors . After LSIs are 
identifier representing whether a residual image obtained in manufactured , a programmable FPGA ( Field Programmable 
the encoding process step of the code string to be decoded Gate Array ) or a configurable processor in which the con 
is included in the code string to be decoded , the adder 207 , nections and settings of circuit cells in the LSIs can be 
when the identifier represents that the code string to be 55 reconstructed may be used . 
decoded does not include the residual image obtained in the Furthermore , when a technique of an integrated circuit 
encoding process step of the code string to be decoded , adds that can be replaced with the technique of an LSI appears 
the residual decoded image generated by the predictive because of the development of a semiconductor technique or 
residual decoder 203 and the predictive image generated by other techniques derived from the semiconductor technique , 
the predictive decoder 205 to each other to generate and 60 functional blocks may be integrated by using the techniques 
output a reconstructed image and , when the identifier rep as a matter of course . 
resents that the code string to be decoded includes a residual The present disclosure may be applied to a broadcasting 
image obtained in the encoding process step of the code wave recording device such as a DVD recorder or a BD 
string to be decoded , adds the residual image included in the recorder that includes the video image encoding device and 
second code string to be decoded and the predictive image 65 the video image decoding device described above and 
generated by the predictive decoder 205 to each other to compresses and records a broadcasting wave transmitted 
generate and output a reconstructed image . from a broadcast station . 
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At least some of the functions of the video image encod inverse orthogonal transformation process on the out 
ing devices , the video image decoding device , and the putted residual coefficient to output a residual decoded 
modification thereof may be combined to each other . image ; 

a predictive decoder that generates a predictive image , on 
INDUSTRIAL APPLICABILITY a prediction unit - by - prediction unit basis , for a current 

coding unit corresponding to the inputted code string 
The present disclosure is useful as a video image encod based on prediction information , wherein the prediction 

ing device that encodes pictures configuring an input image unit is included in the current coding unit ; 
in , for example , a video camera , a digital camera , a video a header code analyzer that analyzes the syntax of the 
recorder , a mobile phone , a personal computer , or the like to 10 current coding unit , which is in the current coding unit 
output the pictures as video image encoding data or a video and outside of a syntax of the prediction unit , to 
image decoding device that decodes the video image encod determine whether the syntax of the current coding unit 
ing data to generate a decoded image . indicates whether a first mode or a second mode has 
What is claimed is : been applied to the current coding unit ; and 
1. An image decoding device that decodes an image in an an adder that , ( 1 ) when the syntax of the current coding 

inputted code stream , on a coding unit - by - coding unit basis , unit indicates the first mode , adds the residual decoded 
wherein each coding unit is within a picture and has a data image and the predictive image to each other to gen 
size smaller than a data size of the picture , and wherein the erate and output a reconstructed image and , ( 2 ) when 
inputted code stream comprises syntaxes of coding units , the syntax of the current coding unit indicates the 
which are in the coding units , respectively , said device 20 second mode , adds the differential image and the pre 
comprising : dictive image to each other to generate and output a 

a coefficient code string analyzer that , ( 1 ) when the reconstructed image without the inverse quantization 
inputted code stream is a first code string including process and the inverse orthogonal transformation pro 
information based on an encoded residual coefficient , cess being performed ; 
variable - length - decodes the first code string to output a wherein the first code stream is a code stream resulting 
residual coefficient , and ( 2 ) when the inputted code from a first mode of encoding , and the second code 
stream is a second code string including a variable stream is a code stream resulting from a second mode 
length - encoded differential image , variable - length - de of encoding , the first mode is a mode implemented 
codes the second code string to output the differential where an amount of code does not exceed a predeter 
image ; mined value , and the second mode is a mode imple 

a predictive residual decoder that , when the coefficient mented where the amount of code exceeds the prede 
termined value . code string analyzer outputs the residual coefficient , 

performs an inverse quantization process and an 

25 
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